Objectives: To compare published reference charts of Umbilical Artery (UA), Middle Cerebral Artery (MCA) Doppler and Cerebroplacental Ratio (CPR), in order to assess the clinical impact in management arising from the variation between different reference charts. Methods: MEDLINE was searched for all the studies published between 1988 and 2016 whose only aim was to create fetal Doppler reference values. The search yielded 725 possible citations, of which 21 studies reporting normal Doppler reference values were finally included in the review for Umbilical Artery (11), Middle Cerebral Artery (12) and Cerebroplacental Ratio (3). The differences between Pulsatility Index (PI) cut-off values at clinically relevant centiles were expressed in percentage form by subtracting the lowest from the highest PI and dividing by the highest. A simulation analysis was performed on a historical cohort of SGA fetuses (n= 617) to evaluate the impact of this variability on clinical management. Results: Wide discrepancies in reported Doppler references values were found. Middle cerebral artery showed the greatest differences between clinically relevant PI cut-off values: for the 5th centile of MCA PI there was up to 47.2% variation between published references at 36-37 weeks of gestation. Differences between the 95th PI umbilical artery cut-off centile were above 20% at 28-38 weeks. For the CPR the 5th centile values varied from 17% (at 39 weeks) to 35% (at 37 weeks). Simulation analysis showed that, depending on the chart used, the prevalence of abnormal UA, MCA and CPR varied in our historical cohort from 18.2% to 2.1%, 0.7% to 22.6% and 4.3% to 26.5% respectively. Conclusions: Large differences exist in current fetal Doppler reference charts at clinically relevant cut-offs. Objectives: Our goal was to examine placental vascularisation using 3-dimensional power Doppler (3-DPD) technique in the second and third trimester of pregnancies complicated by intrauterine growth restriction (IUGR). Methods: Vascularisation of placentas was assessed in the second and third trimester of 52 pregnancies complicated by IUGR as well as 171 normal pregnancies using 3-DPD technique. We have evaluated the correlation between specific parameters and gravidity, parity, body-mass index, placental localisation, estimated fetal weight, birth weight, emerging intrauterine complications, umbilical cord arterial pH and Apgar score. We applied sonobiopsy and volumes were analysed with Virtual Organ Computer-aided Analysis (VOCAL) programme. Results: 3-DPD vascularisation indices of the placenta showed significant differences between the study group and control group. Placental vascularisation is lower in pregnancies complicated by IUGR than in normal ones. Deterioration of the vascularisation correlates to perinatal outcome. Conclusions: The examination of placental vascularisation by 3-DPD technique can be a method to distinguish perinatal complication in IUGR pregnancies. Maternal echocardiography was performed in blind, by a dedicated cardiologist, to measure hemodynamic parameters (cardiac output CO, total vascular resistances TVR), indexes of systolic function (ejection fraction EF, systolic peak S-wave velocity S'), indexes of diastolic function evaluated at tissue Doppler (E'/A' and E/E' ratios) and indexes of cardiac remodelling (left ventricular mass LVM, relative wall thickness RWT). Results: Both m-IUGR and s-IUGR groups have a mean arterial pressure and heart rate similar to controls. CO is significantly reduced and TVR significantly increased in both IUGR groups, compared with controls. Moreover, systolic and diastolic function and indexes of cardiac remodelling don't differ significantly from controls. Conclusions: Maternal hemodynamic profiles appear to be similar in pregnancies affected by intrauterine growth restriction, regardless of the severity of placental damage.
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Three-dimensional power Doppler ultrasound examination in pregnancies complicated by intrauterine growth restriction Objectives: Our goal was to examine placental vascularisation using 3-dimensional power Doppler (3-DPD) technique in the second and third trimester of pregnancies complicated by intrauterine growth restriction (IUGR). Methods: Vascularisation of placentas was assessed in the second and third trimester of 52 pregnancies complicated by IUGR as well as 171 normal pregnancies using 3-DPD technique. We have evaluated the correlation between specific parameters and gravidity, parity, body-mass index, placental localisation, estimated fetal weight, birth weight, emerging intrauterine complications, umbilical cord arterial pH and Apgar score. We applied sonobiopsy and volumes were analysed with Virtual Organ Computer-aided Analysis (VOCAL) programme. Results: 3-DPD vascularisation indices of the placenta showed significant differences between the study group and control group. Placental vascularisation is lower in pregnancies complicated by IUGR than in normal ones. Deterioration of the vascularisation correlates to perinatal outcome.
Conclusions:
The examination of placental vascularisation by 3-DPD technique can be a method to distinguish perinatal complication in IUGR pregnancies. Maternal echocardiography was performed in blind, by a dedicated cardiologist, to measure hemodynamic parameters (cardiac output CO, total vascular resistances TVR), indexes of systolic function (ejection fraction EF, systolic peak S-wave velocity S'), indexes of diastolic function evaluated at tissue Doppler (E'/A' and E/E' ratios) and indexes of cardiac remodelling (left ventricular mass LVM, relative wall thickness RWT). Results: Both m-IUGR and s-IUGR groups have a mean arterial pressure and heart rate similar to controls. CO is significantly reduced and TVR significantly increased in both IUGR groups, compared with controls. Moreover, systolic and diastolic function and indexes of cardiac remodelling don't differ significantly from controls. Conclusions: Maternal hemodynamic profiles appear to be similar in pregnancies affected by intrauterine growth restriction, regardless of the severity of placental damage.
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Objectives: The cerebroplacental ratio (CPR), the ratio between the pulsatility index (PI) of the middle cerebral artery (MCA) and the PI of the umbilical artery (UA), appears to reflect changes in fetal Pa02. This ratio has been considered superior to the middle cerebral artery pulsatility index (PI) in predicting fetal outcomes among growth restricted fetuses (IUGR).
Previous studies assessing vascular redistribution resulting from brain sparing in IUGR fetuses suggested that the anterior cerebral artery (ACA) showed pathologic vasodilatation before it was seen in the MCA. Furthermore, tissue perfusion studies among IUGR suggested that increased frontal perfusion is the earliest response to brain hypoxia. The aim of the study was to define a new Doppler parameter, the CPR2, for monitoring the well-being of the IUGR fetuses. Methods: This is a pilot study in which we defined the CPR2 as the ratio between the PI of the ACA and the PI of the UA. We measured CPR and CPR2 in 23 IUGR and 161 appropriate-for-gestational age (AGA) fetuses between 24 and 36 weeks of gestation.
Results:
The values of the CPR (for both AGA and IUGR fetuses) were consistent with the expected values reported in the literature.
The graph representing the mean values of the CPR2 by gestational age among the AGA fetuses demonstrated less variation over time compared with the CPR curve.
